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Description 

The present invention relates to a silver halid color photographic material with improved light 
fastness of dye images. 

5 It is well known that, upon color development of a silver halide color photographic material, an 

oxidation product of an aromatic primary amine color developing agent reacts with a coupler to produce 
indophenol, indoaniline, indamine, azomethine, phenoxazine, phenazine or a like dye to thereby form a dye 
image. Among these couplers, those used for formation of magenta dye images include 5-pyrazolone, 
cyanoacetophenone, indazolone, pyrazolobenzimidazole and pyrazolotriazole couplers. 

10 Magenta couplers which have hitherto been widely employed and undergone investigations are 
mostly 5-pyrazolone couplers. It is known that dye images formed by 5-pyrazolone couplers have superior 
fasteness to heat and light but that the images contain a yellow component because of unnecessary 
absorption at about 430 nm, causing color turbidity. 

In order to reduce the yellow component, there have conventionally been proposed coupler skeletons 

is for formation of magenta dye images, such as a pyrazolobenzimidazole skeleton as described in British 
Patent 1,047,612, ah indazolone skeleton as described in U.S. Patent 3,770,447 and a 1H-pyrazoIo[5,1-c]- 
[1,2,4]triazole skeleton as described in U.S. Patent 3,725,067. There have also recently been proposed a 1H- 
imidazo[1,2-b]pyrazoie skeleton as described in European Patent 119,741, a 1H-pyrazolo[1,5-b][1,2,4]- 
triazble skeleton as described in European Patent 119,860, a 1H-pyrazolo[1,5-d]tetrazole skeleton as 

20 described in Research Disclosure (hereinafter called "RD") 24220 (June, 1984) and a 1H-pyrazolo[1,5-b]- 
pyrazole skeleton as described in RD 24230 (June, 1984). 

Among these, a 1H-pyrazolo[5,1-c][1,2,4]triazoie coupler as described in U.S. Patent 3,725,067 and 
British Patents 1,252,418 and 1,334,515, a 1H-imidazo[1,2-bJpyrazole coupler as described in European 
Patent 119,741, a 1H-pyrazolo[1,5-b][1,2,4itriazole coupler as described in European Patent 119,860, a 1H- 

25 pyrazolo[1,5-d]tetfazole coupler as described in RD 24220 (June, 1984) and a 1H-pyrazolo[1,5-b]pyrazole 
coupler as described in RD 24230 (June, 1984) form magenta dyes which show excellent absorption 
properties having no unnecessary absorption within the visible light range in a solvent such as ethyl 
acetate, dibutyl phthalate and the like. 

However, among these couplers, azomethine dyes formed by a 1H-pyrazolo[5,1-c][1,2,4]triazole 

30 coupler had remarkably low fastness to light and markedly deteriorated the performances of color 
photographic light-sensitive materials, particularly color photographic light-sensitive materials for print. 
Azomethine dyes formed by other pyrazoloazole magenta couplers had light fastness insufficient for use in 
color photographic light-sensitive materials, particularly color photographic light-sensitive materials for 
print. 

35 Earlier EP— -A — 173256, EP — A — 170164, EP— A— 164130, EP— A— 145342, EP— A— 143570, 
EP— A— 1 37722, EP — A — 1 1 9860 and EP— A— 1 1 9741 , which are only relevant with respect to novelty of the 
claimed subject matter, described photographic materials comprising pyrazoloazole and pyrazolotriazole 
magenta couplers. 

GB-^A — 2135788 describes photographic materials comprising pyrazolotriazole magenta couplers 
*o bearing substituted isoalkyl substituents. 

FR— A— 2075583 describes photographic materials comprising a pyrazolotriazole magenta coupler 
bearing a t-butyl substituent. 

DE— A — 1810464 describes photographic materials comprising pyrazolotriazole magenta couplers 
bearing iso and tertiary aikyl groups. 
45 It is the object of the present invention to provide a silver halide color photographic material having 

improved image color fastness. 

Said object of the present invention is accomplished by a silver halide color photographic material 
comprising a support having coated thereon at least one silver halide emulsion layer, in which said silver 
halide emulsion layer or a layer adjacent thereto contains a magenta image-providing pyrazolo-azole 
so magenta coupler being substantially insoluble in a developing solution characterized in that said coupler is 
a coupler represented by the formulae (V) or (VI): 



R11 X 
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5 




(VI) 



wherein at least one of R 1t or R 12 is an alkyl group represented by 

R 1 

! 

15 ^C-R 2 

I 

R 3 

bonded directly to the pyrazolo-azole moiety in which R 1 is a straight chain or branched chain or cyclic aikyl 
20 group and R 2 and R 3 are each a hydrogen atom or an alkyl group, but R 2 and R 3 are not hydrogen atoms at 
the same time, and the other substituent which R 11 and R' 2 can represent is a hydrogen atom, a halogen 
atom, an alkyl group, an aryl group, a heterocyclic group, a cyano group, an alkoxy group, an aryloxy 
group, an acyloxy group, a carbamoyloxy group, a silylpxy group, a sulfonyloxy group, an acylamino 
group, an anilino group, a ureido group, an imido group, a sulfamoylamino group, a carbamoylamino 
25 group, an alkylthio group, an arylthio group, an alkoxycarbonylamino group, an aryloxycarbonylamino 
group, a sulfonamido group, a carbamoyl group, an acyl group, a suifamoyl group, a sulfonyl group, a 
sulfinyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, a hydroxy! group, an amino group or a 
carboxyl group; X is a halogen atom, a group bonded via an oxygen atom or a group bonded via a sulfur 
atom; when R 11 , R 12 or X is a divalent group, the coupler of the formulae (V) or (VI) forms a dimer; and 
30 when R 11 , R 12 or X is a linking group, the coupler of the formulae (V) or (VI) constitutes a partial structure of 
a vinyl polymer derived from at least a vinyl monomer, in which said partial structure and the vinyl group 
are bonded via said linking group with the proviso that the coupler of the formula <V) is not 
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In contrast, a silver halide color photographic material containing a pyrazolo-azole magenta coupler 
which is soluble in a developing solution, when exposed to light and then developed, provides a color 
image having very low density and poor discrimination. 

The term "di- or polymer" as used in the definition for the above described formulae (V) or (VI) means a 
compound containing at least two partial structures represented by the formula (V) or (VI) in its molecule, 
and includes a bis compound and a polymer coupler. The term "polymer coupler" as herein used includes 
a homopolymer solely comprising a monomer having a moiety represented by the formula (V) or (VI), and 
preferably having a vinyl group (the monomer having a vinyl group will hereinafter be referred to as a vinyl 
monomer), and a copolymer comprising said monomer and a non-color-forming ethylenically unsaturated 
monomer incapable of coupling with an oxidation product of an aromatic primary amine developing agent 

The alky! group represented by 



60 



— C— R 2 



will now be described in detail. 

R 1 is a straight chain or branched chain or cyclic alkyl group (e.g., a methyl group, an ethyl group, a 
propyl group, a butyl group, a pentyl group, a hexyl group, a heptyl group, an octyl group, a nonyl group, a 
65 decyl group, an undecyl group, a dodecyl group, a tridecyl group, a tetradecyl group, a pentadecyl group, a 
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hexadecyl group, a heptadecyl group, an octadecyl group, a nonadecyl group, an eicosyl group, a 
cyclopentyl group or a cyclohexyl group). The alkyl group may contain one or more substituents. Examples 
of the substituent include a halogen atom (e.g., a fluorine atom or a chlorine atom) an alkenyl group (e.g., a 
vinyl group), an alkynyl group (e.g, a 1-propynyl group), a hydroxyl group, an amino group (e.g., 
ethylamino group, dimethylamino group or methyloctylarnino group), a carboxyl group, an aryl group 
(e.g., a phenyl group, a 4-t-buty I phenyl group, a 2,4-di-t-amylphehyl group or a 4-tetradecanamidophenyl 
group) a heterocyclic group (e.g., a 2-furyl group, a 2-thienyl group, a 2-pyrimidinyi group or a 2- 
benzothiazoiyl group, a cyano group, an alkoxy group (e.g., a methoxy group, an ethoxy group, a 2- 
methoxyethoxy group, a 2-dddecy!oxyethoxy group or a 2-methanesulfonylethoxy group), an aryloxy 
group (e.g., a phenoxy group, a 2-methylphenoxy group) or a 4-t-butylphenoxy group), a heterocyclic oxy 
group (e.g., a 2-benzimidazolyloxy group), an acyloxy group (e.g. an acetoxy group, a hexadecanoyloxy 
group) a carbamoyloxy group (e.g., an N-phenylcarbamoyloxy group or an N-ethylcarbamoyloxy group) a 
silyloxy group (e.g., a trimethylsilyloxy group), a sulfonyloxy group (e.g., a dodecylsulfonyloxy group), an 
acylamino group (e.g., an acetamido group, a benzamido group, a tetradecanamido group, an a-(2,4-di-t- 
amylphenoxy)butyramido group, a Y-(3-t-butyl-4-hydroxyphenoxy)butyramido group or an a-[4-(4- 
hydroxyphenylsulfonyl)phenoxy]decanamido group), an aniiino group (e.g., a phenylamino group, a 2- 
chloroanilinb group, a 2-chlbro-5-tetradecanamidoanilino group, a 2-chloro-5-dodecyloxycarbonylanilino 
group, an N-acetylanilino group or a 2-chloro-5-[a-(3-t-butyl-4"hydroxyphyenoxy)dodecanamido]anilino 
group), a ureido group (e.g., a phenylureido group, a methylureido group or an N,N-dibutylureido group), 
an imido group (e.g., an N-succinimjdo group, a 3-benzylhydantoinyl group or a 4-(2-ethylhexanoyl- 
amino)phthalimido group), a sulfamoyl amino group (e.g., an N,N-dipropylsulfamoylamino group or an N- 
methyl-N-decylsulfamoylamino group), an alkylthio group (e.g., a methylthio group, an octylthio group, a 
tetradecylthio group, a 2-phenoxyethylthio group, a 3-phenoxyprbpylthio group or a 3-(4-t-butylphenoxy)- 
propylthio group), an arylthio group (e.g., a phenylthio group, a 2-butoxy-5-t-octy I phenylthio group, a 3- 
pentadecylphenylthio group, a 2-carbbxy phenylthio group or a 4-tetradecanamidophenylthio group) a 
heterocyclic thio group (e.g., a 2-benzothiazolylthio group), an alkoxycarbonylamio group (e.g., a 
methoxycarbonylamino group or a tetradecyloxycarbonylamino group) an aryloxycarbonylamino group 
(e.g., a phenylcarbonylamino group, a 2,4-di-tert-butylphenoxy carbonylamino group) a sulfonamidb 
group (e.g., a methanesulfonamido group, a hexadecanesulfonamido group, a benzenesulfonamido group, 
a p-toluenesulfonamido group, an octadecanesulfonamido group or a 2-methoxy-5-t*buty I benzene- 
suifonamido group), a carbamoyl group (e.g., an N-ethyicarbamoyl group, an N,N-dibutylcarbamoyl group, 
an N-(2-dodecyloxyethy I (carbamoyl group, ah N-methyl-N-dodecy I carbamoyl group or an N-[3-(2,4-di-tert- 
amylphenoxy)propyl]carbamoyl groupK an acyi group (e.g., an acetyl group, a (2,4-di-tert-amylphenoxy) 
acetyl group or a benzoyl group), a sulfamoyl group (e.g., an N-ethylsulfamoyl group, an N,N- 
dipropylsulfamoyl group, an N-(2-dpdecyloxyethyl)sulfamoyl group, an N-ethyJ-N-dodecylsulfamoyl 
group, an N,N-diethylsulfamoyl group)* a sulfonyl group (e.g. a methanesulfonyl group, an octanesuifonyl 
group, a benzenesulfonyl group or a toluenesulfonyl group), a sulfinyl group (e.g., an octanesulfinyl group, 
a dodecylsulfinyl group or a phenylsulfinyl group), an alkoxycarbonyl group (e.g., a methoxycarbonyl 
group, a butylbxycarbonyl group, a dodecyloxycarbonyl group or an octadecyloxycarbonyl group), and an 
aryloxycarbonyl group (e.g., a phenylbxycarbonyl group, a 3-pentadecylphenyloxycarbonyl group). 

R 11 and R 12 may also be a hydrogen atom, a halogen atom (e.g., a fluorine atom or a chlorine atom), an 
alkyl group (e.g. a methyl group, an ethyl group, a propyl group, a 2,2-dimethylpropyl group, a n-butyl 
group, a t-butyl group, a trifluoromethyl group, a tridecyl group, a 3-(2,4-di-t-amyl phenoxy )propyl group, a 
ally! group, a 2-dodecyloxyethyl group, a 3-phenoxypropyl group, a 2-hexylsulfonylethyl group, a 
cyclopentyl group or a benzyl group), an aryl group (e.g., a phenyl group, a 4-t-butylphenyl group, a 2,4-di- 
t-amylphenyl group or a 4-tetradecanamidophenyl group), a heterocyclic group (e.g., a 2-furyl group, a 2- 
thienyl group, a 2-pyrimidmyl group or a 2-benzothiazolyl group), a cyanb group, an alkoxy group (e.g., a 
methoxy group, an ethoxy group, a 2-meth oxy ethoxy group, a 2-dodecyloxyethoxy group or a 2-methane- 
sulfonylethoxy group), an aryloxy group (e.g., a phenoxy group, a 2-m ethyl phenoxy group or a 4-t- 
butylphenoxy group), a heterocyclic oxy group (e.g., a 2-benzimidazolyloxy group), an acyloxy group (e.g., 
an acetoxy group or a hexadecanoyloxy group), a carbamoyloxy group (e.g., an N-phenylcarbarnoyloxy 
group or an N-ethylcarbamoyloxy group), a silyjoxy group (e.g., a trimethylsilyloxy group), a sulfonyloxy 
group (e.g., a dodecylsulfonyloxy group) an acylamino group (e.g., an acetamido group, a benzamido 
group, a tetradecanamido group, an a*(2,4-di-t-amylphenoxy)butyramido group, a y-(3-t-butyl-4-hydroxy- 
phenoxy)butyramido group or an a-[4-(4-hydroxyphenylsulfonyl)phehoxy]decanamido group), an aniiino 
group (e.g., a phenylamino group, a 2-ehloroanilino group, a 2-chloro-5-tetradecanamidoanilino group, a 2- 
chloro-5-dodecyloxycarbonylanilinb group, an N-acetylanilino group or a 2-chloro-5-[a-(3-t-butyl-4- 
hydroxyphenoxy)dbdecanamido]anilino group), a ureido group (e.g., a phenylureido group, a 
methylureido group or an N,N-dibuty(ureido group), an imido group (e.g., an N-succinimido group, a 3- 
benzylhydantoinyl group or a 4-(2-ethylhexanoylamino)phthalmido group), a sulfamoyamino group (e.g., 
an N,N-dipropylsulfamoylamino group or an N-methyl-N-decylsulfamoyiamino group), an alkylthio group 
(e.g., a methylthio. group, an octylthio group, a tetradecylthio group, a 2-phenoxyethylthio group, a 3- 
phenoxypropylthio group or a 3-(4-t-butylphenoxy)propylthip group), an arylthio group (e.g., a phenylthio 
group, a 2-butoxy-5~t-octylphenylthi6 group, a 3-pentadecylphenylthio group> a 2-carboxyphenylthio 
group or a 4-tetradecanamidophenylthio group), a heterocyclic thio group (e.g., a 2-benzothiazolylthio 
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group), an alkoxycarbonyiamino group (e.g., a methoxycarbonylamino group or a tetradecyloxy- 
carbonylamino group), an aryloxycarbonylamino group (e.g., a phenylcarbonylamino group or a 2,4-di- 
tert-butylphenoxy carbonylamino group), a sulfonamido group (e.g., a methanesulfonamido group, a 
hexadecanesulfonamido group, a benzenesuifonamido group, a p-toluenesuffonamido group, an 

5 octadecanesulfonamido group or a 2-methoxy-5-t-butylbenzenesulfonamido group), a carbamoyl group 
(e.g., an N-ethylcarbamoyl group, an N,N-dibutylcarbamoyl group, an N-(2-dodecyloxyethyl)carbarnoyl 
group, an N-methyl-N-dodecylcarbamoyl group or an N-[3-(2,4-di-tert-amylphenoxy)propylIcarbamoyl 
group), an acyl group (e.g., an acetyl group, a (2,4-di-tert-amylphenoxy>acetyl group or a benzoyl group), a 
sulfamoyl group (e.g., an N-ethylsulfamoyl group, an N,N-dipropylsulfamoyl group, an N-(2-dodecyloxy- 

10 ethyl )su If ampyl group, an N-ethyl-N-dodecylsulfamoyl group or an N,N-diethylsu|famoyl group), a sulfonyl 
group (e.g., a methanesulfonyl group, an octanesulfonyl group, a benzenesulfonyl group (or a 
toluenesulfonyl group), a sulfinyl group (e.g., a octanesulfinyl group, a dodecylsulfinyl group or a 
phenylsutfinyl group), a butyloxycarbonyl group, a dodecyloxycarbonyl group or an.octadecyloxycarbonyl 
group), an aryloxycarbonyl group (e.g., a phenyloxycarbonyl group) or a 3-pentadecylphenyloxycarbonyl 

75 group), a bdyroxyl group, an amino group (e.g., an ethylamino group, a dimethylamino group or a metnyl- 
octylamino group), or a carboxyl group. 

In formulae (V) and (VI) X is a halogen atom (e.g., a chlorine atom, a bromine atom or an iodine atom), 
a group bonded via an oxygen atom (e.g., an acetoxy group, a propanoyloxy group, a benzoyioxy group, a 
2,4-dichlorobenzoyloxy group, an ethoxyoxazoyloxy group, a pyruvinyloxy group, a cinnamoyloxy group, 

20 a phenoxy group, a 4-cyanophenoxy group, a 4-methanesulfonamidophenoxy group, a 4-methanesulfonyl- 
phenoxy group, an a-naphthoxy group, a 3-pentadecylphenoxy group, a benzyloxycarbonyloxy group, an 
ethoxy group, a 2-cyanoethoxy group, a benzyloxy group, a 2-phenethyloxy group, a 2-phenoxyethoxy 
group, a 5-phenyltetrazolyloxy group or a 2-benzothiazolyloxy group) or a group bonded via a sulfur atom 
(e.g., a phenylthio group, a 2-carboxyphenylthio group, a 2-methoxy-5-t-octylphenylthip group, a 4- 

25 methanesulfonylphenylthio group, a 4-octanesulfonamidophenylthip group, a 2-butoxyphenylthio group a 
2-(2-hexanesulfonylethyl)-5-t-octylphenyhhio group, a benzylthip group, a 2-cyanoethylthio group, a 1- 
ethoxycarbonyjtridecylthio group, a 5-phenyl-2,3,4,5-tetrazolylthio group, a 2-benzothiazolylthio group, a 
2-dodecylthio-5-thiophenylthjo group or a 2-phenyl-3-dodecyl-1,2,44riazolyl-54hio group). 

When R n , R 12 or X is a divalent group to form a bis compound, R 11 and R 12 each is preferably a 

30 substituted or unsubstituted alkylene group (e.g., a methylene group, a ethylene group, a 1,10 decylene 
group or — CH 2 CH 2 — O — CH 2 — ), a substituted or unsubstituted phenylene group (e.g., a 1,4-phenylene 
group or a 1,3-phenylene group 
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CI 




a _ nhcO— R 14 — CONH— group wherein R 14 is a substituted or unsubstituted alkylene group or a 
phenylene group (e.g., — NHCOCH 2 CH 2 CONH— , 

CH 3 

I 

— NHC0CH 2 C— CH 2 C0NH— or 
I 

-NHCO-^~^CONH - ) 

or a — S— R 15 — group wherein R 1S is a substituted or unsubstituted alkylene group 

CH 3 

I 

(e.g., — S— CH 2 CH 2 — S— , or — S— CH 2 C— CH Z — S~) 

60 0H 3 

and X is a divalent group formed from the aforementioned monovalent group at an appropriate position. 

When the moieties represented by formulae (V) and (VI) are contained in ethylenically unsaturated 
monomers, the linking groups represented by R 11 , R 12 and X include an alkylene group (a substituted or 
65 unsubstituted alkylene group, such as an methylene group, an ethylene group, a 1,10-decylene group and 
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— CH 2 CH 2 OCH 2 CH 2 — ), a phehylene group {a substituted or unsubstituted phenylene group, such as a 1,4^ 
phenylene group, a 1,3-phenylerie group, ^ 



10 



15 



and 



CH- 




20 



25 



30 



35 



40 



45 



— NHCO— , — CONH—s — O— , — OCO— , an aralkylene group {e.g., 



-CH 



and 




-CH 



and combinations thereof. Preferable linking groups include the following: — NHCO—, — CH 2 CH 2 — , 



-CH 2 CH 2 CH 2 -^J^-NHCO-, 



NHCO-, 



50 



— CH 2 CH 2 NHCO— , — CH 2 CH 2 — O— C— , 

II 

0 



— CONH— CH 2 GH 2 NHCO— , —CH 2 CH 2 0— CH 2 CH 2 — NHCO— and 



55 



" CH 2 CH 2 



CH 2 CH 2 NHCO« 



The ethylenically unsaturated group contained in the vinyl monomer may have substituents other than 
60 those mentioned in formula (V) and (VI). Preferred substituents include a hydrogen atom, a chlorine atom 
or a lower alkyl group having 1 to 4 carbon atoms (e.g., a methyl group or an ethyl group). 

Monomers containing moieties represented by formula (V) and (VI) may form a copolymer with a non- 
color-forming ethylenically unsaturated monomer incapable of coupling with an oxidation product of an 
aromatic primary amine developing agent. 
65 The non-color-forming ethylenically unsaturated monomer incapable of coupling with an oxidation 
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product of an aromatic primary amine developing agent includes acrylic acids, such as acrylic acid, a- 
chloroacryHc acid and an a-alacrylic acid (e.g., methacrylic acid), esters or amides of these acrylic acids 
(e.g., acrylamide, n-butylacrylamide, t-butyl aery I amide, diacetoneacrylamide, methacrylamide, methyl 
acrylate, ethyl acrylate, n-propyl acrylafe, n-butyi acrylate, t-butyl acrylate, isobutyl acrylate, 2-ethylhexyl 
acrylate, n-octyl acrylate, lauryl acrylate, methyl methacrylate, ethyl methacrylate, n-butyl methacrylate or 
P-hydroxy methacrylate), methylenebisacrylamide, vinyl esters (e.g., vinyl acetate, vinyl propionate or 
vinyl laurate), acrylonitrile, methacrylonitrile, aromatic vinyl compounds, {e.g., styrene and its derivatives, 
vinyltoluene, divinylbenzene, vinylacetophenone or sulfostyrene), itaconic acid, citraconic acid, crotonic 
acid, vinylidene chloride, vinyl alkyl ethers (e.g., vinylethyl ether) maleic acid, maleic anhydride, maleic 
esters, N-vinyl-2-pyrrolidone, N-vinylpyridine, 2-, 3-or 4-vinylpyridine. 

These non-color-forming ethylenically unsaturated monomers can be used alone or in combination. 
For example, combinations of n-buty I acrylate and methyl acrylate, styrene and methacrylic acid, 
methacrylic acid and acrylamide, and methyl acrylate and diacetone acrylamide can be used. 

As is known in the field of polymer color couplers, non-color-forming ethylenically unsaturated 
monomers to be subjected to copolymerization with solid water-insoluble monomeric couplers may be 
selected such that the physical properties and/or chemical properties of the formed copolymers such as 
solubility, compatibility with the binder of the photographic colloid composition such as gelatin, flexibility 
or heat stability, are advantageously influenced. 

The polymer coupler used in the material of the present invention may be or may not be water-soluble, 
but a polymer coupler latex is particularly preferred. 

Among couplers represented by formulae |V) and (VI) particularly preferred are those represented by 
formula (VI) in terms of the hues of the color-forming dyes and shelf stability. 

Specific examples of the couplers of formulae (V) and (VI) and processes for synthesizing them are 
described in the following literature: 

The couplers of formula (V) are described for example in U.S. Patents 3,705,896 and 3,725,067; the 
couplers of formula (VI) are described for example in European Patent 119,860A. 

Specific examples of representative magenta couplers used in the material of the present invention 
and ethylenically unsaturated monomers thereof are shown below. 




C 2 H 5 
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CH 3 -C-CH 3 



<CH 2*3 NHC< ] H f~ CH 2 CH 3 

"-°4 H 9 CH 3 



(M-5) 



' CH 3>3 C -|T~ Tl | H 2 CH 3 



CH 3 -C-CH 3 



j—// ^V— nhcch-o--^ y— c-« 



N NH 

N ==l_(Cf- 1 2 ) 3 ~^ NHCCH-O^ y-H3«*CH 2 CH 3 

"~ C 4 H 9 " ™3 



(M-6) 

O o~ M ^— C0 o CH 



Q^°T " NH ~0^ 0 ^ (CH2)3 ^r~jf 




"2 



15 l, 31 ■ I 

N r===±-. C H(CH 2 CH 3 ) 2 



(M-7) 



•CH 2 -CH- 



CONH (CH 2 )g I N 



HN n 



-CH(CH 3 ) 2 



CI 



- x 



-CH 2 ~CH- 



C0 2 CH 3 



Jy 



x : y =r 50 : 50 
(weight ratio) 
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(M-11) 



0 CH, c, 
CH 3 OH 2 OC-0 jj- 



X 



N NH 



w N 1 (CH 2 ) 3 -NHS0 2 




CH 3 -C-CH 2 CH 3 



CH 3 

Synthesis Example 
(Synthesis of Coupler CM— 4) 

(1) Synthesis of 4-Methyl-3-oxopentanonitrile (A) 

O O > 

I' » 
(CH 3 ) 2 CHCOCH 3 + CH 3 CN ^ ( CH^CHCCHgCN (A) 

25 Tetrahydrofuran (800 ml) was stirred under a nitrogen stream at room temperature, and sodium 
hydride (60% dispersion in oil) was added thereto. The resulting suspension was heated over a steam bath 
and refluxed, and to the suspension was dropwise added a mixture of methyl 2-m ethyl propionate (102 g) 
and acetonitrile (45.2 g) over 2 h and the reflux was continued for further 6 h. After cooling the mixture, 
ethanol (50 ml) was added and the resulting mixture was stirred, followed by distilling off the solvent under 

30 reduced pressure. The residue was dissolved in water (1,000 ml) and washed twice with hexane (300 ml). 
Concentrated sulfuric acid (about 80 ml) was added to the aqueous layer to make it weak acidic, followed 
by extraction with ether (300 ml x 3). The ether solution was dried over anhydrous magnesium sulfate and 
the ether portion was distilled off. The remaining pale yellow oily substance was distilled under reduced 
pressure (1 32.5—1 34.5°C/48 mmHg) to obtain 47.9 g (43%) of 4-methyl-3-oxopentanonitrile (A). 

35 Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 5 (ppm) 3.58 (2H, s), 2.80 (1H, m), 1.17 (6H, d, J=6.9Hz) 

(2) Synthesis of 5«Amino-3-(1-methylethyl)pyrazole (B) 

O 



40 



(CH 3 ) 2 CHCCH 2 CN 4. NH 2 NH 2 .H 2 0 — — (CH 3 ) 2 CH— |j 



(B) 

H 



4-Methyi-3-oxopentanbnitrile (A) was dissolved in ethanol (140 ml) and stirred at room temperature. 
Hydrazine hydrate (15.7 g) was added and the resulting mixture was stirred for 1 h at room temperature, 
followed by heating under refluxing for 5 h. The solvent was distilled off under reduced pressure and the 
residue was subjected to distillation under reduced pressure (133— 153°C/0.06 mmHg) to obtain 33.3 g 
(87%) of 5-amino-3-(1-methy!ethyl)pyrazole (B). 

Nuclear Magnetic Resonance Spectrum (CDCl 3 ): 5 (ppm) 6.03 (3H, br), 5.34 (1H, s), 2.83 (1H, m), 1.17 
(6H, d, J=6.9Hz) 



(3) Synthesis of 6-(1-Methylethyl)-2-[3-(4-nitrophenyl)propyl]pyrazolo[1,5-b][1,2 r 4ltriazole (C) 



60 




5-Amino-3-(1-methylethy(}pyrazole (12.5 g) was dissolved in methanol (40 ml) and to the resulting 
65 solution was added methyl 4-(p-nitrophenyl)butaneimidate hydrochloride (25.9 g) and the resulting 
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mixture was stirred for 2 h at room temperature. To this mixture was further added a methanol solution of 
hydroxylamine prepared by hydroxylamine hydrochloride (6.95 g) and a 28% methanol solution of sodium 
metboxide (19.3 g), and the resulting mixture was left to stand overnight at room temperature. After the 
solvent was distilled off under reduced pressure, the residue was added to water and extracted by ethyl 

s acetate. The organic layer was dried over anhydrous magnesium sulfate and concentrated. The residue 
was dissolved in tetrahydrofuran (200 ml), and triethylamine (12.0 ml) was added and the resulting mixture 
was stirred in a water bath. p-Toluenesulfonic acid chloride (16.0 g) was gradually added to the mixture, 
and the resulting mixture was stirred for 1 h without water bath. The insoluble matter was filtered off, and 
the filtrate was concentrated. The residue was dissolved in methanol (600 ml) and heated under refluxmg 

ro for 3 h. The methanol was distilled off under reduced pressure, and the residue was poured into water 
(1,000 ml) and extracted by ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate, 
and concentrated. The residue was separated by the silica gel column chromatography (eluate: 
chloroform/ethyl acetate = 5/1). The eluate containing the intended Compound (C) was concentrated, and 
the residue was recrystallized from ethyl acetate to obtain 6.2 g (20%) of 6-(1-methylethyl)-2-[3-{4- 

15 nitrophenyl)propyl]pyrazolo[1,5-b][1,2,4Jtriazole (C) as pale yellow crystals (m.p.i 188— 189°C). 

Elemental Analysis: 

C H N 

20 Calcd. (%): 61.33 6.11 22.35 

Found (%): 61.10 6.00 22.01 

Nuclear Magnetic Resonance Spectrum (CDCk—DMSO-d B ): 5 (ppm) 12.7 (1H, br), 8A2 (2H, d, 
J=9.0Hz), 7.44 (2H, d, J=9.0Hz), 5.45 (1H, s), 3.2—2.7 (5H, m), 2.15 (2H, m), 1.26 (6H, d, J=6.9Hz) 



25 



(4) Synthesis of 2-[3-(4-Aminophenyl)propYlH-(1-methylethyl)pyrazolol1,5-b][1.2,4]triazole (D) 
(CH 3 ) 2 CH-jy- 



N NH 
N==L 




(CH 2 ) 3 — f/ n— N0 2 — <CHj) 2 CH— r- p (D) 



a 



35 V N NH 

40 Reduced iron (6.7 g), ammonium chloride (0.53 g) and acetic acid (0.57 ml) were added to a mixed 

solvent of 2-propanol (40 ml) and water (8 ml), and the resulting mixture was heated over a steam bath and 
refluxed. To the mixture was further added the Nitro Compound (C) obtained in the step (3) above (6.27 g) 
and the reflux was further continued for 30 min. Sodium hydroxide (3.0 g) was dissolved in water (30 ml) 
and this solution was added to the above mixture. The resulting mixture was stirred and then filtered to 

45 remove insojubles. To the filtrate was added water (100 ml) and acetic acid (5 ml) and the resultant mixture 
was stirred. The resulting precipitated crystals were filtered and washed with water and dried to obtain 5.37 
g (95%) of Amino Compound (D) as pale orange crystals (m ? p. 143.5— 144.5°C). 

(5) Synthesis of Compound (M— 4) 

50 Amino Compound (D) obtained in step (4) above (5.04 g) was added to a mixed solvent of acetonitrile 

(30 ml) and N,N-dimethylacetamide (10 ml), and the resulting solution was stirred under heating over a 
steam bath. To this mixture was dropwise added 2-{2,4-di-t-amylphenoxy)hexanoyl chloride (6.86 g), and 
the resultant mixture was heated for further 10 min. The reaction mixture was poured into water (150 ml) 
and extracted by ethyl acetate. The organic layer was dried over anhydrous magnesium sulfate and then 

55 concentrated. The residue was dissolved in methylene chloride (200 ml), and N-chiorosuccinimide (2.16 g) 
was added thereto. The resultant mixture was stirred for 10 min at room temperature. This reaction mixture 
was washed 3 times with water (200 ml) and, then, dried over anhydrous magnesium sulfate. After 
concentration, the residue was separated by the silica gel column chromatography {eluate: chloroform/ 
ethyl acetate - 50/1), and the eluate was concentrated and dried and solidified to obtain 10.0 g (90%) of 

60 Coupler (M — 4) as pale yellow powders. 
Elemental Analysis: 

C H N 

Calcd. (%): 70.40 8.39 10.80 

65 Found (%): 70.15 8-37 10.57 
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Nuclear Magnetic Resonance Spectrum (CDCI 3 ): 5 (ppm) 12.22 {1H, s), 7.99 (1tf, s), 7.3—6.6 (7H, mh 
4.73 (1H, t, J=4.8Hz), 3.16 (1H, m), 2.8—2.6 (4H, m), 2.2—1.1 (30H, m), 1.0—0.5 (9H f m) 

The magenta couplers used in the material of the present invention and other couplers which can be 
used in combination therewith (as described below) may be introduced into the photographic light- 
sensitive material by various known dispersion methods. Typical examples of such methods include the 
solid dispersion method, the alkali dispersion method, preferably the latex dispersion method, and more 
preferably the oil-in-water dispersion method. In the oil-in-water dispersion method, the couplers are 
dissolved in a high boiling organic solvent having a boiling point of 175°C or more or in a so-called low 
boiling auxiliary solvent or in a mixture of these solvents, and then finely dispersed in an aqueous medium 
such as water or ah aqueous gelatin solution in the presence of a surfactant.. Examples of the high boiling 
organic solvents are described in U.S. Patent 2,322,027 and will also be given below. The dispersion may 
involve a phase inversion, and the auxiliary solvent may be removed or reduced as required by distillation, 
noodle washing or ultrafiltration before coating oh a support. 

Examples of the high boiling organic solvents include phthatic esters (e.g., dibutyl phthalate, di-3,7- 
dimethyloctyl phthalate, dicyclohexyl phthalate, di-2-ethylhexyt phthalate or didodecyl phthalate), phos- 
phoric or phosphohic esters (e.g., triphenyl phosphate, tricresyl phosphate, 2-ethylhexyldiphenyl phos- 
phate, tricyclohexyl phosphate, tri-2-ethylhexyl phosphate, tridodecyl phosphate, tributoxyethyl phos- 
phate, trichloropropyl phosphate or di-2-ethylhexylphenyl phosphonate), benzoic esters (e.g., 2-ethylhexyl 
benzoate, dodecyl benzoate or 2-ethylhexyl-p-hydroxy benzoate), amides (e.g., diethyldodecaneamide or 
N-tetradecyl pyrrolidone), alcohols or phenols (e.g., isostearyl alcohol or 2,4-di-tert-amylphenyl), aliphatic 
carboxylic esters (e.g., dioctyl azelate, glycerol tributylate, isostearyl lactate or trioctyl citrate), anilines (e.g., 
N,N-dibutyl-2-butoxy-5-tert-octylaniline), hyrocarbohs (e.g., paraffin, dodecylbenzene or diisopropyl- 
naphihalene). Suitable auxiliary solvents include organic solvents having a boiling point of about 30°C to 
about 160°C. Typical examples thereof include ethyl acetate, butyl acetate, ethyl propionate, methyl ethyl 
ketone, cyclohexanone, 2-ethoxyethyl acetate and dimethylformamide. Of high boiling organic solvents, 
the above-mentioned phosphoric or phosphonic esters are most preferred. 

The process of the latex dispersion method, its advantages and specific examples of the impregnating 
latexes are described in U.S. Patent 4,199,363, West German Patent Application (OLS) Nos. 2,541,274 and 
2,541 ,230. 

The couplers used in the material of the present invention are preferably incorporated into the silver 
halide photographic emulsion layer. The amount of the coupler is usually within the range of 0.003 to 0.5 
mol per mol of silver halide and, the amount ranging from 0.005 to 0.3 mol per mol of silver halide can be 
preferably used for a color photographic light-sensitive material for taking pictures and the amount ranging 
from 0.1 to 0.3 mol per mol of silver halide is suitable for a color photographic light-sensitive material for 
prints (color paper). 

In the color photographic light-sensitive material of the present invention, conventional color couplers 
may be used in combination with the magenta couplers used in the material of the present invention. 
Typical examples of useful color couplers include naphthol or phenol compounds, pyrazolone or 
pyrazoloazofe compounds and open chain or heterocyclic ketomethylene compounds. Specific examples 
of cyan, magenta and yellow couplers which can be used in the material of the present invention are 
described in patents cited in RD 17643 (December, 1978); item Vll-D, and RD 18717 (November, 1979). 

These couplers are preferably those having ballast groups or those which are polymerized so as to 
render the couplers nondiffusible. The coupling position is preferably substituted by a leaving group rather 
than a hydrogen atom. Couplers whose color-forming dyes have a suitable degree of diffusion, colored 
couplers, non-color-forming couplers or couplers capable of releasing a development restrainer or a 
development accelerator may also be employed in the material of the present invention. 

Yellow couplers which can be used in the material of the present invention are typified by oil protected 
type acylacetamide couplers. Specific examples of these couplers are described in U.S. Patents 2,407,210, 
2,875,057 and 3,265,506. 2-Equivalent yellow couplers are preferably used in the material of the present 
invention. Typical examples of these couplers include oxygen atom eliminating type yellow couplers as 
described in U.S. Patents 3,408,194, 3,447,928, 3,933,501 and 4,401,752, or nitrogen atom eliminating type 
yellow couplers as described in Japanese Patent Publication No. 10739/83, U.S. Patents 4,022,620 and 
4,326,024, RD 18053 (April, 1979), British Patent 1,425,020, West German Patent Application (OLS) Nos. 
2,219,917, 2,261,361, 3,329,587 and 2,433,812. a-Pivaloyl acetanilide couplers are characterized in having 
color-forming dye stability, whereas a-benzoyi acetanilide couplers are advantageous in having a good 
color-forming ability. 

Conventional magenta couplers which can be used in the material of the present invention include oil- 
protected type indazole or cyanoacetyl couplers, and preferably oil-protected 5-pyrazoIone couplers. From 
the standpoint of hues of the color-forming dyes and the color-forming rates, the 5-pyrazolone couplers are 
preferably substituted at the 3-position thereof by an arylamino or acy\am'mo group. Typical examples of 
these couplers are described in U.S. Patents, 2,311,082, 2,343,703, 2,600,788, 2,908,573, 3,062,653, 
3,152,896 and 3,936,015. 2-Equivalent 5-pyrazolone couplers are preferred, and preferable leaving groups 
include a nitrogen eliminating group as described in U.S. Patent 4,310,619 or an arylthio group as described 
in U.S. Patent 4,351 ,897. The 5-pyrazolone couplers having a ballast group as described in European Patent 
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No. 73,636 have a superior color-forming ability. 

Cyan couplers which can be used in the material of the present invention include oil-protected type 
naphthol and phenol couplers. Typical examples thereof include naphthol couplers as described in U.S. 
Patent 2,474,293, and oxygen atom elimination type highly activated 2-equivalent naphthol couplers as 
5 disclosed in U.S. Patents 4,052,212, 4,146,396, 4,228,233 and 4,296,200 are preferred. Specific examples of 
phenol couplers are described in U.S. Patents 2,369,929, 2,423,730, 2,772,162 and 2,895,826. 

Cyan couplers which are stable against humidity and temperature are advantageously used in the 
material of the present invention. Typical examples of these couplers include phenol cyan couplers as 
described in U.S. Patent 3,772,002, 2,5-diacylamino substituted phenol couplers as described in U.S. 
;o Patents 2,772,162, 3,758,308, 4,126,396, 4,334,011 and 4,327,173, West German Patent Application (OLS) 
No. 3,329,729 and U.S. Patent 4,500,635, and phenol couplers having a phenylureido group at the 2- 
position and an acylamino group at the 5-position which are described in U.S. Patents 3,446,622, 4,333,999, 
4,451,559 and 4,427,767. 

The couplers used in the material of the present invention and the above illustrated conventional 

/5 couplers may be used in combination in one and the same layer in order to obtain the properties required 
for photographic light-sensitive materials. Needless to say, one and the same compound may be 
incorporated in two or more different layers. 

In order to compensate for unnecessary absorption of the color-forming dyes of magenta and cyan 
couplers in a short wavelength region, it is preferable to use these couplers in combination with colored 

20 couplers in the color photographic light-sensitive materials for taking pictures. Typical examples of such 
colored couplers include yellow colored magenta couplers as described in U.S. Patent 4,163,670 and 
Japanese Patent Publication No. 39413/82, or magenta colored cyan couplers as described in U.S. Patents 
4,004,929 and 4,138,258 and British Patent 1,146,368. 

Colored couplers to be used in combination may also form dlmers or polymers. Typical examples of 

25 polymer couplers are illustrated in U.S. Patents 3,451 ,820 and 4,080,21 1. Specific examples of the polymer 
magenta couplers are described in British Patent 2,102,173 and U.S. Patent 4,367,282. 

Graininess may be improved by using diffusible dye forming couplers in combination with the 
couplers used in the material of the present invention. Specific examples of such magenta couplers are 
described in. U.S. Patent 4,366,237 and British Patent 2,125,570, and specific examples of such yellow, 

30 magenta and cyan couplers are illustrated in European Patent No. 96,873 and West German Patent 
Application (OLS) No. 3,324,533. 

As binder or protective colloid which can be used in the emulsion layer or intermediate layer of the 
photographic light-sensitive material of the present invention, gelatin is advantageously employed, but 
other hyrbphilic colloids may be used either singly or in combination with gelatin. 

35 As silver halide to be used in the photographic light-sensitive emulsion layer of the photographic light- 
sensitive material of the present invention, any one of silver bromide, silver iodobromide, silver iodo- 
chlorobromide, silver chlorobromide and silver chloride. Preferred silver halide is silver iodobromide 
containing not more than 15 mol% of silver iodide. Particularly preferred is silver iodobromide containing 2 
to 12 mol% of silver iodide. 

40 The average size of the silver halide grains contained in the photographic light-sensitive emulsion (the 
grain size being defined as the grain diameter if the grain has a spherical or approximately spherical form 
and an edge length if the grain has a cubic form, and the average calculated based on the projected area) is 
not particularly limited, but is preferably below 3 um. 

The grain size distribution may be either narrow or broad. 

45 The silver halide grains contained in the photographic light-sensitive emulsion may have a regular 
crystal form such as a cubic or octahedral form, or an irregular crystal form such as a spherical or tabular 
form, or a composite form of these crystal forms. The grains may be a mixture of these various crystal 
forms. 

The silver halide grains may have a tabular form. In particular, emulsions containing 50% or more of 
so tabular grains having a diameter/thickness ratio of 5 or more based on the projected area of the total grains 
may be employed. 

A silver halide photographic emulsion which can be used in the material of the present invention can 
be manufactured according to a method as disclosed in, for example, RD 17643 (December, 1978), pp. 
22—23 "I. Emulsion preparation and types" and RD 18716 (November, 1979), p. 648. 
55 Various photographic addenda which can be used in the material of the present invention are disclosed 
in, for example, Research Disclosure, No. 17643, pages 23—28 and No. 18716, pages 648 — 651 
(incorporated herein by reference) as illustrated below. 
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RD No. 17643 



RD No. 18716 



Example of Addenda 



Page 



Page 



10 



75 



20 



25 



30 



35 



40 



45 



50 



55 



60 
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(1) Chemical sensitizers 

(2) Speed-increasing compound 

(3) Spectral sensitizers and supersensitizers 

(4) Antifoggants and stabilizers 

(5) Light-absorbing material, filter dyes, scattering 
materials and ultraviolet absorbers 

(6) Antistaih agents 

(7) Hardeners 

(8) Vehicles and binding agents 

(9) Pfasticizers and lubricants 

(10) Coating aids such as surfactants 

(11) Agents for antistatic or conducting layers 



23 648 right column 

do. 

23 — 24 648 right column to 

649 right column 

24— 25 649 right column 

649 right column to 

25 — 26 650 right column 

25 650 left to right 
right column column 

26 651 left column 

26 do. 

27 650 right column 

26— 27 do. 
27 do. 



Suitable supports Which can used in the present invention are disclosed in, for example, ibid., No. 
17643, page 28 and No. 18716, page 647 right column to 648 left column (incorporated herein by reference). 

A color photographic light-sensitive material according to the present invention can be processed by a 
Conventional method as disclosed in, for example, ibid., 17643, pp. 28—29 arid ibid., 18716, p. 651, left to 
right cblumn. 

The photographic light-sensitive material of the present invention may be washed with water after the 
color development processing or the bleach-fix processing. The color development processing can be 
effected at any temperature between 18°C and 55°C. Color development processing is preferably conducted 
at a temperature higher than 30°C, and particularly preferably at a temperature higher than 35°C. The 
development time is within the range of about 1 rnin to about 3.& min, arid is preferably short. For 
continuous development processing, the development solution is preferably replenished. The 
replenishment is effected at a ratio of 330 ml to 160 ml per m 2 of the processed area, arid preferably at a 
ratio of not greater than 100 ml. The amount of benzyl alcohol contained in the developer is preferably not 
more than 5 ml/1,000 ml. Bleach-fix processing may be carried out at any temperature ranging from 18°C to 
50°C, but temperatures higher than 30°C are preferred. By raising the temperature higher than 35°C, the 
processing time may be reduced to 1 min or less, and the amount of replenished solution may also be 
reduced. The time required for washing the photographic light-sensitive material with water after color 
development or bleach-fix is usually within 3 min and may be reduced to 1 min or less by using a stabilizing 
bath. 

Developed dyes undergo deterioration and discoloration by mildews during storage, aside from the 
deterioration due to light, heat or temperature. Cyan dye images particularly suffer from degeneration by 
mildews, and it is preferable to use an antifungus agent. Exemplary antifungus agents include 2-thiazolyl- 
benzimidazoles as disclosed in Japanese Patent Application (OPI) No. 157244/82. Antifungus agents may 
be incorporated in the photographic light-sensitive materials or externally added during the development 
processing; they can be added by any suitable method provided that they are present in the photographic 
light-sensitive materials after the processing. 

The present invention will now be described below with reference to the examples. 

Example 1 

Tri(2-ethylhexyl)phosphate (18 ml) and ethyl acetate (25 ml) were added to Coupler (M-4) (8.9 g), and 
the resulting mixture was dissolved under heating. The obtained mixture was added to an aqueous 
solution (100 ml) containing gelatin (10 g) and sodium dodecylbenzenesulfonate (1.0 g), and the resultant 
mixture was stirred at a high speed to obtain a finely emulsified dispersion of the above-identified coupler. 
The total amount of this emulsified dispersion was added to a silver chlorobromide emulsion (100 g) 
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(containing 6.5 g of Ag) comprising 50 mol% of Br, and 2% solution of a 2,4-dihydroxy-6-chloro-s-triazone 
sodium salt (10 ml) was added as the hardener. The obtained mixture was coated on a paper support 
laminated on both sides thereof with polyethylene to a silver coverage of 200 mg/m 2 . A gelatin layer was 
further coated on the thus coated layer to obtain a sample. This sample was designated as Sample A. 

Next, Sample B was prepared in a manner similar to that of preparing Sample A except that Coupler 
(M-4) was replaced by Coupler (M-5) (9.1 g). 

Further, Sample C (comparative sample) was prepared in a manner similar to the above manner, using 
a compound of the following formula (8.9 g) as comparative coupler. 



JO Comparative Compound 

CHoCHo 

N Jt^ CH3-C-CH3 



15 



20 



25 



30 



35 



40 



45 



N~~ I (CH 2 ) 3 — NHCOCHO-^ ^C-CH 3 CH 3 

These three samples were subjected to wedge exposure (1 ,000 CMS) and processed with the following 
processing solutions to obtain magenta color images^ 

Developing Solution: 

Benzyl Alcohol 15 ml 

Diethylenetriaminepentaacetic Acid 5 g 

KBr 0.4 g 

Na 2 S0 3 5g 

Na 2 C0 3 30 g 

Hydroxylamme Sulfate Salt 2 g 

4-Amino-3-methyl-N-3-(methane-sulfonamido)- 

ethylaniline-3/2H 2 S0 4 'H 2 0 4.5 g 

Water to make 1,000 ml 

pH=10.l 

Bleach-Fix Bath: . 

Ammonium Thiosulfate (70 wt%) 150 ml 

Na 2 S0 3 5 g 

50 Na[Fe(EDTA)] 40 g 

EDTA 4g 

Water to make 1,000 ml 

55 ■ pH=6.8 

Temperature 

Processing Steps (°C) Time 



65 



Developing Solution 33 3 min 30 s 

Bleach-Fix Bath 33 1 min 30 s 

Washing 28—35 3 min 
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The thus obtained magenta dye image of each sample was sharp and of high saturation. The photo- 
graphic properties of these dye images were determined, and the results are shown in Table I. 



Sample 



TABLE I 
Sensitivity* 



Grada- 
tion 



Maximum 
Density 



10 



15 



C (Comparative Sample) 
A {Present Invention) 
B (Present Invention) 



100 
100 
103 



2.88 
2.96 
3.02 



2.95 
2.97 
2.98 



*A relative value of the reciprocal of the exposure amount giving a density of (fog + 0.5) 
with the value for the comparative sample being taken as 100. 



As a result, it was found that the couplers of the material of the present invention show approximately 
20 the same degree of sensitivity as conventional couplers, but show superior gradation and maximum 
density. 

Example 2 

Samples A, B and C prepared in Example 1 were processed in the same manner as Example 1 to obtain 
25 magenta dye images. 

A portion of each of these samples was subjected to discoloration test at a high temperature of 100°C 
for 7 days, and another portion was subjected to a discoloration test at a high temperature (60°G) and high 
humidity (90%) environment for 6 weeks. Yet another portion was subjected to a xenon discoloration tester 
(100,000 lux) for. 7 days with a n/UV filter which cuts UV light having a wavelength shorter than 390 nm 
30 placed in front of the sample. The magenta dye image stability was tested in this manner and the results 
obtained are shown in Table II. 

TABLE II 



35 



40 



45 



Density Change of Magenta Dye Image 



Sample 



100°C 
7 Days 



60°C, 90% RH 
6 Weeks 



Xenon 
(100,000 lux) 
7 Days 



C (Comparative Sample) 
A (Present Invention) 
B (Present Invention) 



0.99 (0.14) 
0.99 (0.13) 
1.00 (0.12) 



0.98 (0.13) 
0.99 (0.13) 
1.00 (0.12) 



0.58 (0.13) 
0.69 (0.13) 
0.73 (0.13) 



50 



55 



60 



The values show the magenta density after the discoloration test in areas having an initial density of 

1.0. 

The values in parentheses show the density values (stains) obtained by measuring the background 
with a blue filter. 

From Table II, it can be seen that the couplers of the material of the present invention have superior dye 
image stability even at a high temperature of 100°C and under a high temperature (60°C) and high humidity 
(90% RH) condition. The couplers of the material of the present invention particularly excel in light fastness. 
Moreover, the remarkable fact is that no stain due to remaining couplers was found in any discoloration 
test. 

Example 3 

Color photographic light-sensitive materials (Samples E, F and G) were prepared as shown in Table III 
by coating the first layer (lowermost layer) through the seventh layer (uppermost layer) one on top of 
another on a paper support laminated on both sides thereof with polyethylene. 

The emulsified dispersion of the magenta coupler and a coating liquid composition containing the 
same used in the third layer were prepared in the same manner as in Example f. 
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TABLE III 



First Layer (lowermost layer) 

Blue sensitive silver chlorobromide emulsion (Br: 80 mol%, Ag: 350 mg/m 2 ) 

Gelatin (1,500 mg/m 2 ) 

Yellow coupler (*1) (500 mg/m 2 ) 

Solvent (*2) (400 mg/m 2 ) 

Second Layer 

Gelatin (1,100 mg/m 2 ) 

Color mixing preventing agent (*3) (200 mg/m 2 ) 
Solvent (*4) (100 mg/m 2 ) 

Third Layer 

Green sensitive silver chlorobromide emulsion (Br: 50 mol% f Ag: 180 mg/m 2 ) 
Magenta coupler (*5) {3,4 x 10~* mol/m 2 ) 

Solvent (*6) (Sample E: 410 mg/m 2 , Sample F: 420 mg/m 2 , Sample G: 410 mg/m 2 ) 

Fourth Layer 

Gelatin (1,600 mg/m 2 ) 

UV light absorber (*7) (700 mg/m 2 ) 

Color mixing preventing agent (*3) (200 mg/m 2 ) 

Solvent (*4) (300 mg/m 2 ) 

Fifth Layer 

Red sensitive silver chlorobromide emulsion (Br: 50 mol%, Ag: 300 mg/m 2 ) 

Gelatin (1,200 mg/m 2 ) 

Cyan coupler (*8) (400 mg/m 2 ) 

Solvent (*4) (250 mg/m 2 ) 

Sixth Layer 

Gelatin (1,000 mg/m 2 ) 

UV light absorber (*7) (360 mg/m 2 ) 

Solvent (*4) (120 mg/m 2 ) 

Seventh Layer (uppermost layer) 
Gelatin (1,600 mg/m 2 ) 

Support: A paper support laminated on both sides thereof with polyethylene 
Note: The amounts shown by mg/m 2 refer to coverage. 

*1 Yellow coupler: 

a-PivaIoyl-a-(2,4-dioxo-5,5'-dimethYto 

amido]acetanilide 
*2 Solvent: 

Dioctylbutyl phosphate 
*3 Color mixing preventing agent 

2,5-Dioctylhydroquinone 
*4 Solvent 

Dibutyl phthalate 
*5 Magenta coupler 

Sample E: Coupler (M~4), Sample F: Coupler (M-5) and Sample G: Comparative Compound in 

Example 1 
*6 Solvent 

Tri(2-ethylhexyl}phosphate 
*7 UV light absorber 

2-(2-Hydroxy-3-sec-butyl-5-tert-butylphenyl)benzotriazole 
*8 Cyan coupler 

2-fa-(2,4-di-tert-pentyfphenoxyjbutanamidoJ-4 r 6-dichforo-5-methy/pheno^ 



Separation filters (Blue, Green and Red) were applied to each of above Samples E, F and G, and the 
exposure and color development processing was carried out as in Example 1. 

The obtained dye images were subjected to an exposure test using a fluorescent lamp fade tester 



21 



EP 0177 765 B1 



(illuminance: 15,000 lux) for 4 weeks to check the magenta dye image stability. The results are shown in 
Table IV (th y How stain values are shown in the parentheses). 

TABLE IV (dye imag stability) 

Fluorescent Lamp 
Sample (15,000 lux) 4 weeks 



io G (Comparative Sample) 0.64 (0.13) 

E (Coupler (M-16)) 0.78 (0.13) 

F (Coupler (M-17)) 0.83 (0.12) 



75 



From these results, it is shown that the dye images obtained by the couplers of the material of the 
present invention have superior light fastness. It is also shown that the remaining couplers do not have any 
adverse effects on the light fastness of the dye images. 

Claims 

1. A silver halide color photographic material comprising a support having coated thereon at least one 
silver halide emulsion layer, in which said silver haiide emulsion layer or a layer adjacent thereto contains a 
25 magenta image-providing pyrazolo-azole magenta coupler being substantially insoluble in a developing 
solution, characterized in that said coupler is a coupler represented by the formulae (V) or (VI): 



30 



35 




(V) 



40 



45 




(VI) 



wherein at least one of R 11 or R t2 is an alkyl group represented by 

50 Ft 1 

I 

— C — R 2 



55 

bonded directly to the pyrazolo-azole moiety in which R 1 is a straight chain or branched chain or cyclic alkyl 
group and R 2 and R 3 are each a hydrogen atom or an alkyl group, but R 2 and R 3 are not hydrogen atoms at 
the same time, and the other substituent which R 11 and R 12 can represent is a hydrogen atom, a halogen 
atom, an alkyl group, an aryl group, a heterocyclic group, a cyano group, an alkoxy group, an aryloxy 

60 group, an acyloxy group, a carbamoyloxy group, a silyloxy group, a sulfonyloxy group, an acylamino 
group, an anilino group, a ureido group, an imido group, a sulfamoylamiho group, a carbamoylamino 
group, an alkyllhio group, an arylthio group, an alkoxycarbonylamino group, an aryloxycarbonylamino 
group, a sulfonamide group, a carbamoyl group, an acyl group, a sulfamoyl group, a sulfonyi group, a 
sulfinyl group, an alkoxycarbonyl group, an aryloxycarbonyl group, a hydroxyl group, an amino group or a 

65 carboxyl group; X is a halogen atom, a group bonded via an oxygen atom or a group bonded via a sulfur 
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atom; when R 11 , R 12 or X is a divalent group, the coupler of the formulae (V) or (VI) forms a dimer; and 
when R 11 , R 12 or X is a Unking group, the coupler of the formulae (V) or {VI) constitutes a partial structure of 
a vinyl polymer derived from at least a vinyl monomer, in which said partial structure and the vinyl group 
are bonded via said linking group with the proviso that the coupler of the formula (V) is not 



15 



CI 



CH3-C 



CH 3 N 



N- — -L-(CH r 



*t ^V- NHCOCHO — C 5 H 11 




(0 



C 2 H 5 7 

5 C 5 H 11 (t) 
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25 



CH. 

r 3 



CI 



C^-C 




CH 3 N N l (CH 2 4g---// y— NHCOCHO <' y— C^M^ft) 

2 5 c H (t) 



CH-C ,, 

3 i ni 



CH 3 N__ N _>Lc i8 H 37 



35 



40 



45 




fH 3 jf H 

CH ' II 

OM 3 N N 4— (CH, 




OCH 0 



50 



55 



60 
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and that the coupler of the formula VI is not 
? H 3 



Ch^-C- 



HN 



CI 



-C(CH 3 ) 3 



x ; y = 55 : 45 
23 
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CM 0 



CH 2 -C 



? H 3 



CONH-CCH 2 CH 2 j__ N 
CH 3 HN . .N, 



H0 2 C- 




Tl 



•CH(CH 3 ) 2 



•CH- 



C0 2 C 4 H 9 



x : y = 50 : 50 



(CH 3 ) 2 CH • 



it 




C0 0 H 



N NH 
N — l (CHJ 



o Cl 



? H 3 



-CCH 2 CH 3 

"~ C 6 H 13 



CH3 

CH^ —C H 2 CHg 



CH 



CH 




o / ° 
CH 3 CH 2 C^/ \y-0-CH 2 CNH^/ y— (CH Q ) 



ATI 

NH 

I I 




N ' CH(CH 3 ) 2 



CH3-C 
CH, 



? H ° 9 

CH 3 N -.A 



-o- 



NHCCH. 



NH CH 3 O 

' I I II 

. N L- (CH^-C— NHCCH-O 



CH 3 "" G 10 H 21 




( CH 3>2 GH -fj— jj 




9 W 



„0— {' x )— NHSQ 2 H(CH 3 ) 2 



N" NH 9^3 
N=l 



(CH.K-C^NHCCH-O 
CH 3 C 2 H 5 



CI 

cch-o— V y— 



| H 3 | H 3 
C — CH 0 — C— CH 0 

I 2 I 3 

CH 3 CH 3 
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C 8 H 17 (l) 
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2. The silver halide color photographic material of claim 1 wherein the coupler is added in an amount of 
from 0,003 to 0-5 mol per mo) of silver halide. 

3. The silver halide color photographic material of claim 1/ wherein the photographic material is a color 
photographic light-sensitive material for taking pictures and the amount of the coupler is from 0.005 to 0.3 

5 mol per mol of silver halide. 

4. The silver halide color photographic material of claim 1, wherein the photographic material is a color 
photographic light-sensitive material for prints and the amount of the coupler is from 0.1 to 0.3 mol per mol 
of silver halide. 

5. The silver halide color photographic material of any one of the claims 1 to 4 wherein said coupler is 
70 dissolved in droplets of a phosphoric or phosphpnic ester or an amide as a high boiling organic solvent 

6. The silver halide color photographic material of claim 5, wherein the phosphoric or phosphonic ester 
is triphenyl phosphate, tricresyl phosphate, 2-ethylhexYldiphenyl phosphate, tricyclohexyl phosphate, tri-2- 
ethylhexyi phosphate, tridodecyl phosphate, tributoxyethyl phosphate, trichloropropyl phosphate, or di-2- 
ethylhexylphenyl phosphonate. 

Patentanspruche 

1, Farbphotographisches Silberhalogenidmaterial, umfassend einen Trager mit wenigstens eiher 
darauf aufgebrachten Silberhalogenidemulsionsschicht, worin die Silberhalogenidemulsionsschicht oder 
20 eine dazu benachbarte Schicht einen ein Purpurbild liefernden Pyrazoloazol-Purpurkuppler, der in einer 
Entwicklungslosung im wesentlichen unloslich ist, enthalt, dadurch gekennzeichnet, daft der Kuppler ein 
Kuppler der Formeln V oder VI 

R 11 X 

25 



30 



35 



40 




(VI) 



ist, worin wenigstens einer der Substituenten R 1t oder R 12 eine Alkylgruppe, dargesteilt durch 

45 Rt 

I 

— C — R 2 
I 

R 3 

50 

direkt an den Pyrazoloazolrest gebunden, ist, worin R 1 eine geradkettige oder verzweigtkettige oder 
cyclische Alkylgruppe ist und R 2 und R 3 jeweils ein Wasserstoffatom oder eine Alkylgruppe sind, jedoch R 2 
und R 3 nicht gleichzeitig Wasserstoffatome sind, und der andere Substituent, den R 11 und R 12 darstellen 
konnen, ein Wasserstoffatom, ein Halogenatom, eine Alkylgruppe, eine Arylgruppe, eine heterocyclische 

55 Gruppe, eine Cyanogruppe, eine Alkoxygruppe, eine Aryloxygruppe, eine Acyloxygruppe, eine 
Carbamoyloxygruppe, eine Silyloxygruppe, eine Sulfonyloxygruppe, eine Acylaminogruppe, eine 
Anilinogruppe, eine Ureidogruppe, eine Imidogruppe, eine Sulfamoylaminogruppe, eine 
Carbamoylaminogruppe, eine Alkylthiogruppe, eine Arylthiogruppe, eine Alkoxycarbonylaminogruppe, 
eine Aryloxycarbonyiaminogruppe, eine Suifonamidogruppe, eine Carbamoylgruppe, eine Acylgruppe, 

60 eine Sulfamoylgruppe, eine Sulfonylgruppe, eine Sulfinyigruppe, eine Alkoxycarbonylgruppe, eine 
Aryloxycarbonylgruppe, eine Hydroxylgruppe, eine Aminogruppe oder eine Carboxylgruppe ist; X ein 
Halogenatom, eine Gruppe, die uber ein Sauerstoffatom gebunden ist, Oder eine Gruppe, die uber ein 
Schwefelatom gebunden ist, ist; wenn R 11 , R 12 oder X eine zweiwertige Gruppe ist, der Kuppler der 
Formefn V oder VI ein Dimer bildet und wenn R 11 , R 12 oder X eine Bindungsgruppe ist, der Kuppler der 

65 Formel V oder VI eine Teilstruktur eines Vinylpolymers, abgeleitet aus wenigstens einem Vinylmonomer, 
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darsteilt, worih die Teilstruktur und die Vinylgruppe uber die Bindungsgruppe gebunden sind, mit der 
Mafcgabe, daft der Kuppler der Forme! V nicht 
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50 



55 



--CHg-C- 



CH 0 



HN 



n V Ns 

c,JLi 



.C(CH 3 ) 3 



x : y = 55 : 45 



•CH, 



-CH- 



C0 2 C 2 H 5 



60 



28 



EP 0177 765 B1 



CbL 



-CH 2 -C- 



ChU 



I 



CONH-CCH XH^j-t— N 
CH 3 HN m 



H0 2 C 




y nv-o 



N 

JL 



•CH(CH 3 ) 2 



■CHg-CH- 



C0 2 C 4 H g 



x : y = 50 : 50 
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C(CH3) 3 
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ist. 

2. Farbphotographisches Silberhaiogenidmaterial nach Anspruch 1, worin der Kuppler in einer Menge 
von 0>003 bis 0,5 Mol pro Mol Silberhalogenid zugegeben wird. 

3. Farbphotographisches Silberhal g nidmat rial nach Anspruch 1, worin das photograph ische 
s Material ein farbphotographisches, lichtempfindliches Material zur Bildaufnahrhe ist und die Menge des 

Kupplers 0,005 bis 0,03 Mol pro Mol Silberhalogenid betragt. 

4. Farbphotographisches Silberhaiogenidmaterial nach Anspruch 1, worin das photographische 
Material ein farbphotographisches, lichtempfindliches Material fur Abzuge ist uhd die Menge des Kupplers 
0,1 bis 0,3 Mol pro Mol Silberhalogenid betragt. 

w 5. Farbphotographisches Silberhaiogenidmaterial nach eihem der Anspruche 1 bis 4, worin der 

Kuppler in Tropfchen eines Phosphorsaure- oder Phosphonsaureesters oder eines Amids als hoch- 

siedehdes, organisches Losungsmittel aufgelost wird. 

6. Farbphotographisches Silberhaiogenidmaterial nach Anspruch 5, worin der Phosphorsaure- oder 

Phbsphonsaureester Triphenylphosphat, Tricresylphosphat, 2-Ethylhexyldiphenylphosphat, Tricyclohexyl- 
75 phosphat, Tri-2-ethylhexylphosphat, Tridodecylphosphat, Tributoxyethylphosphat, Trichlorpropyl- 

phosphat oder Di-2-ethylhexylphenylphosphonat ist. 

Revendications 

20 1. Materiau photographique couleur a I'halogenure d'argent comprenant un support revetu d'au moins 

une couche d'emulsion d'halogenure d'argent, dans lequel ladite couche d'emulsion d'halogenure 
d'argent ou une couche adjacente contient un agent de copulation magenta a base de pyrazoloazole 
fournissaht une image magenta sehsiblement insoluble dans une solution de developpement, caracterise 
en ce que ledit agent de copulation est un copuiant represente par les formules (V) ou (VI): ' 
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R11 X 



(V) 



30 T NH 

n12 



R 11 



a 



40 N II ( VI) 

N NH 

Hz 



R12 

dans lesquelles au moins Tun des R 11 ou R 12 est un groupement alkyle represent^ par: 

R 1 
I 

— C— R 2 



lie directement a la partie pyrazole-azole, dans lequel R 1 est une chatne lineaire ou une chaine ramifiee ou 
un groupe alkyle cyclique et R 2 et R 3 sont chacun un atome d'hydrogene ou un groupe alkyle, mais R 2 et R 3 
ne sont pas des atornes d'hydrogene en meme temps, et I'autre substituant que R" et R 12 peuvent 
representer est un atome d'hydrogene, un atome d'halogene, un groupe alkyle, un groupe aryle, un groupe 

60 heterocyclique, un groupe cyano, un groupe alcoxy, un groupe aryloxy, un groupe acyloxy, un groupe 
carbamoyloxy, un groupe silyloxy, un groupe sulfonyloxy, un groupe acylamino, un groupe anilino, un 
groupe ureido, un groupe imido, un groupe sulfamoylamino, un groupe carbamoylamino, un groupe 
alkyklthio, un groupe arylthio, un groupe alcoxycarbonylamino, un groupe aryloxycarbonylamino, un 
groupe sulfonamidp, un groupe carbamoyle, un groupe acyle, un groupe suifamoyle, un groupe suifonyle, 

65 un groupe sulfinytei un groupe alcoxycarbonyle, un groupe aryloxycarbonyle, un groupe hydroxyle, un 
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groupe amino, ou un groupe carboxyle; X est un atome d'halogene, un groupe lie par I'intermediair d'un 
atome d'oxygene ou un groupe lie par Vlntermediaire d'un atome de soufre; quand R 11 , R 12 ou X est un 
groupement divalent I'agent de copulation des formules (V) ou (VI) forme un dimere; et quand R 11 , R 12 ou 
X est un groupement de liaison (un maillon), I'agent de copulation des formules (V) ou (VI) constitue une 
structure partielle d'un polymere vinylique derivS d'au moins un monomere vinylique, dans lequel cette 
structure partielle et le groupe vinylique sont lies par I'intermediaire dudit groupement de liaison, sous 
reserve que I'agent de copulation selon la formule (V) ne soit pas: 
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2. Materiau photographique couleur a I'halogenure d'argent selon fa revendication 1, caracterise en ce 
que Pagent de copulation est ajoute en quantite comprise entre 0,003 et 0,5 mole par mole d'halogenure 
d'argent. 

3. Materiau photographique couleur a i'halogenure d'argent selon la revendication 1, caracterise en ce 
que le materiau photographique est un materiau photographique couleur photosensibie pour prendre des 
images et que la quantite d'agent de copulation est comprise entre 0,005 et 0,3 mole par mole d'halogenure 
d'argent. 

4. Materiau photographique couleur a I'halogenure d'argent selon la revendication 1, caracterise en ce 
que le materiau photographique est un materiau photographique couleur photosensibie pour des tirages et 
que la quantite d'agent de copulation est comprise entre 0,1 et 0,3 mole par mole d'halogenure d'argent. 

5. Materiau photographique couleur a I'halogenure d'argent selon I'une quelconque des 
revendications 1 a 4, caracterise en ce que ledit agent de copulation est dissous dans des gouttelettes d'un 
ester phosphorique ou phosphonique ou d'un amide comme solvant organique a point d'ebullition eleve. 

6. Materiau photographique couleur a I'halogenure d'argent selon la revendication 5, caracterise en ce 
que Tester phosphorique ou phosphonique est le phosphate de triphenyle, le phosphate de tricesyle, le 
phosphate de 2-ethylhexyldiphenyle, le phosphate de tricyclohexyle, le phosphate de tri-2-£thyihexyle, le 
phosphate de tridodecyle, le phosphate de tributoxyethyle, le phosphate de trichloropropyle ou le 
phosphonate de di-2-ethylhexylphenyle. 
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